Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.002 Å; disorder in main residue; R factor = 0.029; wR factor = 0.070; data-to-parameter ratio = 11.0.
In the title compound, C 14 H 23 N 4 O 4 P, the P atom is in a distorted tetrahedral environment with bond angles in the range 96.87 (6)-119.86 (6) . The two morpholinyl groups adopt a chair conformation. The phenyl ring is disordered over two sets of sites with equal occupancies [0.500 (2)]. In the crystal, adjacent molecules are linked via N-HÁ Á ÁO hydrogen bonds into an extended chain running parallel to the a axis. Only one of the amidate N-H groups is involved in hydrogen bonding.
Related literature
For background to compounds having a P( O) (O) Table 1 Hydrogen-bond geometry (Å , ). (Fig. 1) , was performed as a part of a project in our laboratory on the synthesis of compounds having a P(═O)(O)(N)(N) skeleton (Sabbaghi et al., 2010) . Single crystals of title compound were obtained from a mixture of CH 3 OH/CH 3 CN (4:1 v/v) after slow evaporation at room temperature.
The P═O (1.4705 (10) Å), P-O (1.5975 (10) Å) and P-N (1.6295 (13) 
Experimental
To a solution of phenyldichlorophosphate (2.507 mmol) in chloroform (15 ml), a solution of aminomorpholine (10.028 mmol) in chloroform (30 ml) was added at 273 K. After 4 h of stirring, the solvent was evaporated in vacuum. The solid was washed with distilled water. Single crystals, suitable for crystallography, were obtained from a solution of the title compound in methanol and acetonitrile (4:1) after slow evaporation at room temperature. IR (KBr, cm -1 ): 3278, 3107, 2945, 2869, 2830, 1588, 1488, 1223, 1107, 926, 869, 759 , 698.
Refinement
All carbon bound H atoms were placed at calculated positions and were refined as riding with their U iso set to 1.2U eq of the respective carrier atoms. Nitrogen bound H atoms were located in a difference Fourier map and refined isotropically. The disordered phenyl group was modeled over two sites using similarity restraints on anisotropic displacement parameters. 
